This study was designed to estimate the contribution of age-and disease-specific mortality, particularly that attributable to chronic noncommunicable diseases and at-birth life expectancy (LE) in Suzhou, East China, between 2006 and 2015. In total, data on 427 290 deaths were analyzed. From 2006 to 2015, the at-birth LE increased from 78.92 years to 82.87 years in Suzhou. A decrease in all-cause age-specific death rates contributed to an increase of 1.98 years. The decreased death rates attributable to noncommunicable diseases including cerebrovascular diseases, cancer, heart disease, and respiratory diseases resulted in an increased LE of 1.37 years, which was particularly pronounced among people aged 65 years and older. However, the prevalence of cancer in those aged 45 to 74 years, particularly gastric, liver, and esophageal cancers, contributed the most to the increase in LE. These data may be useful for public health communications.
Introduction
Life expectancy (LE) is a convenient and important summary measure of mortality that is more intuitive than mortality rates. In China, there have been major improvements in the LE of both men and women during the past several decades. The "World Health Statistics 2016: Monitoring Health for the Sustainable Development Goals" report found that the LE increased by 5 years between 2000 and 2015, reaching 71.4 years (men = 69.1 years, women = 73.8 years) at birth for the global population in 2015. Furthermore, in China, the at-birth LE increased from 43 to 76.1 years between 1960 and 2015. 1 However, differences in social and economic conditions have led to regional differences in the LE in China.
Chronic noncommunicable diseases (NCDs) are a global health problem and threaten human health. They currently account for more than 80% of the overall disease burden in China. 2 In 2014, the Death Surveillance Data Set showed that about 87.29% of deaths were caused by NCDs. 3 Deaths from NCDs increased by just under 8 million between 1990 and 2010, accounting for approximately 2 of every 3 deaths worldwide by 2010, 4 while global NCD deaths increased by 16 .1% from 2006 to 2016. And, the most number of deaths were caused by cardiovascular disease, followed by neoplasms and chronic respiratory diseases in 2016. 5 Suzhou is a major economic center, a focal point of trade and commerce, and the most developed city in the Jiangsu Province of East China. It is located in southeastern region of the province on the core area of the Yangtze River Delta region. It includes 10 districts in an area of 8488 km 2 and had a household registered population of 6 610 766 in 2014. 6 In this study, we analyzed the contribution of age-and disease-specific mortality, particularly malignant neoplasms, to the change in at-birth LE in Suzhou from 2006 to 2015.
Materials and Methods

Data Source
The cause-of-death surveillance data were collected from Suzhou Center for Disease Control and Prevention. All the population data were provided by Suzhou Public Security Bureau. Every 3 years, underreporting was investigated by a survey that covers 5% of the surveillance population, and mortality was adjusted accordingly.
In Suzhou, all deaths are registered and filled in "medical certificate of death" by a doctor, and its disease-specific causes are reported according to the International Classification of Disease, 10th edition. The major causes of mortality account for more than 90% of all recorded deaths: cancer (C00-C97), cerebrovascular diseases (I60-I69), respiratory diseases (J00-J99), heart diseases (I05-I09, I11, I20-I27, I30-I52), injury and poisoning (V01-Y89) , endocrine, nutritional, and metabolic diseases (E00-E90), nervous system diseases (G00-G99), digestive system diseases (K00-K93), mental and behavioral disorders (F00-F99), urogenital diseases (N00-N99), and infectious and parasitic diseases (A00-A99, B00-B94, B99). In detail, gastric cancer (C16), liver cancer (C22), esophageal cancer (C15), lung cancer (C33-C34), leukemia (C91-C95), nasopharyngeal cancer (C11), breast cancer (C50), bladder cancer (C67), colon-rectum-anal cancer (C18-C21), and cervical cancer (C53).
The redistribution of deaths assigned to the International Classification of Disease, 10th edition, codes that cannot be underlying causes of death was called garbage codes, which includes symptoms or signs, no external causes or intention is unknown of injury, cardiovascular disease lacking specificity in coding, tumor location is not clear, and other errors such as respiratory failure, liver failure, and so on. Garbage codes were R, except R95; Y10-34; Y87.2; S; T; I46; I47.2; I49.0; I50; I51.1; I51.4; I51.6; I51.9; I70.9; C76-C80; C97; J96; and K72. 7 The proportion of relevant data consisting of garbage codes for Suzhou residents was less than 5% annually in the past decade. In addition, diagnosis accuracy of causes of death is based on the level of hospital and diagnosis basis, as more than 90% deceased individuals had, at a minimum, visited a medical institutions, and more than 70% of them underwent clinical, chemical, and laboratory examinations. Thus, garbage codes had little influence on the results, and were not handled.
Statistical Analysis
R version 3.3.2 was used for data management and statistical analysis. The standardized mortality rate (SMR) was calculated by the direct standardized method. The reference population for both males and females was the national population in 2010 obtained from the Sixth National Population Census.
LE was calculated by the standard life-table methodology by converting observed agespecific mortality rates into life-table probabilities of dying. 8 Decomposition method by Arriaga was used to quantitatively evaluate the impact of age and disease. 9,10 nTEx denotes the contribution of all-cause mortality changes to LE for the age interval ( x , x n + ) from 2006 to 2015, and is given by the formula nTEx nDEx nIEx nIx = + + , where nDEx denotes direct effect, nIEx denotes indirect effect, and nIx denotes interaction effect: The contribution of a specific cause in the interval ( x , x n + ), nTEx i , was equal to nTEx times a factor ( nkx i ), which was given by where nRx i denotes the mortality rate of the ith cause of death at age interval ( x , x n + ) and n x m is the general term in the life table.
Results
Overall Mortality and LE for 2006 to 2015
The annual census-registered population in years in men and from 81.31 to 85.15 years in women. Women showed a consistently higher LE than men throughout the 10 years (see Table 1 ).
Contribution of Age-Specific Mortality to Increased LE
The decreased all-cause age-specific death rates contributed to an increase in the at-birth LE of 1.98 years (men = 2.06 years, women = 1.89 years; Figure 1 ). In particular, those aged 65 to 74 years, 75 to 84 years, and ≥85 years contributed to an increase of 1.28 years to the at-birth LE. However, those aged 0 to 1 years, 5 to 14 years, and 15 to 24 years accounted for a gain of only 0.09 years. The major group contributing to the increased LE of males were those aged 55 to 64 years, 65 to 74 years, and 75 to 84 years, and females were those aged 65 to 74 years, 75 to 84 years, and ≥85 years. Compared with women aged 85 and older, men contributed 0.20 years less to the increase in LE; conversely, men contributed 0.10 years more than women to the increased LE among those aged 65 to 74 years.
Contribution of Cause-Specific Mortality to Changes in LE
The major causes of death in Suzhou were associated with an increase of 1.60 years in the at-birth LE (men = 1.73 years, women = 1.49 years; Figure 2A ). The decreased death rates from cerebrovascular diseases, cancer, heart disease, respiratory diseases, injury and poisoning, digestive system diseases, mental and behavioral disorders, infectious and parasitic diseases, and urogenital diseases were associated with an increase in LE of 1.71 years, whereas endocrine, nutritional and metabolic diseases, and nervous system disorders were associated with a decrease in 0.11 years from 2006 to 2015. The maximum increases in LE in both males (0.43 years) and females (0.53 years) were associated with cerebrovascular diseases. Among males, other causes of death associated with increased LE were cancer (0.40 years), respiratory diseases (0.29 years), injury and poisoning (0.26 years), and heart diseases (0.25 years). In women, they were heart diseases (0.35 years), respiratory diseases (0.28 years), and cancer (0.22 years). The LE of males who died from injury or poisoning was 0.20 years higher than that of females; these figures were 0.18 years for cancer, 0.05 years for nervous system diseases, 0.02 years for infectious and parasitic diseases, and 0.01 years for endocrine, nutritional, and metabolic diseases as well as for respiratory diseases. However, the increase in LE associated with cerebrovascular diseases and heart diseases was 0.10 years lower in male than in females, and this figure was 0.03 years for mental and behavioral disorders.
Contributions of Major Cancer to Changes in LE
The change in the mortality rates associated with the major types of cancer in Suzhou were associated with an increase in the at-birth LE of 0.28 (0.40 men, 0.19 women; Figure 2B ). The decreased death rates from gastric, liver, and esophageal cancers explained an increase of 0.30 years in LE. However, bladder, colon-rectum-anal, and cervical cancers were associated with a loss in LE of 0.20 years from 2006 to 2015. In both males and females, gastric, liver, and esophageal cancers have the greatest potential for improving LE. In particular, the contributions of gastric cancer (0.07 years), liver cancer (0.08 years), esophageal cancer (0.02 years), lung cancer (0.02 years), and leukemia (0.01 years) were higher in men than in women. The opposite results were found for nasopharyngeal cancer and colon-rectum-anal cancer (0.01 years, respectively).
Age-Specific Contributions of Mortality From NCDs to Changes in LE
Deaths attributable to NCDs were associated with an increase in at-birth LE of 1.37 years (men = 
Discussion
This was a study that treated at-birth LE as the dependent variable, and demographic characteristics, socioeconomic status, and health care resources as the 3 main determinants. 11 Changes in LE over time serve as a useful public health indicator of medical, social, and economic developments within populations. Globally, the LE of men has increased by 2.8 years, increasing from 66.2 years in 2006 to 69.0 years in 2015, whereas LE among women improved by 3.6 years, climbing from 71.2 years to 74.8 years during that period. 12 According to our results from Suzhou residents, LE increased from 76.57 to 80.59 years in men and from 81.31 to 85.15 years in women. Indeed, the LE of both men and women increased steadily during the period under examination; however, the LE of Suzhou residents was about 10 years longer than was that of the world during the past decade. Suzhou devotes considerable attention to protecting and improving the health of its residents. The total local public budget is 130 billion yuan, 5.37% of which is allocated to medicine and public health. 6 First, in Suzhou, the level of health care was improved, including enhancements in the environments in which medical care was provided, in the medical devices used, and in the ability of medical workers to diagnose and treat, and the equalization of public health care resources was promoted during the past decade. Specifically, there were 3121 health care institutions, 59 304 beds in these institutions, and 83 997 health care workers in 2015; however, in 2006, these figures were 2285, 28872, and 43 954, respectively. 13 Second, the same effective medical interventions and strategies used to combat NCDs (eg, cardiovascular diseases, malignant tumors, and diabetes) in the Asia Pacific region 14 were implemented to reduce biological (eg, high blood pressure, hyperglycemia, high cholesterol level, and obesity) and behavioral (eg, smoking, unhealthy eating habits, lack of physical exercise, and excessive drinking) risk factors.
Those aged 65 to 74 years contributed the most to the LE of the non-Hispanic white population from 2000 to 2014. 15 In Germany, the largest contribution came from persons aged at least 65 years (2.9 years in men, 4.0 years in women) from 1962 to 2002. 16 A positive contribution was also made by both men and women in Suzhou aged ≥65 years. The proportion of the total Suzhou population, accounted for by individuals aged 65 years and above, increased from 11.13% in 2006 to 16.68% in 2015. However, as mortality decreased from 5701.14/100 000 to 4144.65/100 Figure 3 . Contribution of age-specific death rates to life expectancy by cerebrovascular diseases, respiratory diseases, heart diseases, and cancer for whole population (A), men (B), and women (C) in Suzhou, 2006 Suzhou, to 2015 000 during the past decade, the elderly population contributed the most to the increase in LE. There are 2 main reasons for this improvement. First, following the National Basic Public Health Service Standard, the government of Suzhou has offered free health examination services to elderly individuals since 2006; these services include physical, electrocardiographic, B-ultrasound, urine, fecal occult blood, and blood tests. Second, as a result of rapid economic development, the per capita disposable income and consumption expenditures of Suzhou residents has increased annually. This has allowed continuous improvements in medical system and sharply increased coverage by medical insurance. By the end of 2015, 6 117 159 workers were participating in the basic medical insurance system in Suzhou, an increase in 412 159 over the previous year. 13 As the second leading cause of death globally, cancer has severe health consequences and accounted for 8.8 million deaths in 2015. 17 The cancer mortality rate in China was higher than that worldwide and in developing countries, but was lower than that in developed countries. 18 What was the cause of the declining mortality rates in Suzhou attributable to major cancers? Above all, cancer prevention has been an essential mission of the government 19 ; to this end, since 2008, cancer patients in Suzhou have been registered and visited in their places of work; during these visits, data on the survival status of patients after treatment are collected and patients are provided with psychological guidance and instruction about rehabilitation and the optimal use of drugs. Furthermore, the government of Suzhou increased its financial investment in the health of its population, vigorously promoting a healthy lifestyle, and providing regular screenings for both high-risk groups and those at high risk for particular types of cancer (eg, elderly individuals: lung, live, stomach, and colorectal cancers; fertile women: cervical and breast cancers). Thus, early detection, early diagnosis, and early treatment have been possible. Our results showed that more attention should be devoted to gastric, liver, and esophageal cancers, particularly among those aged 45 to 74 years. Finally, in addition to the enhancement of medical facility, cancer screening technology has become more effective and sensitive, and genetic testing has been used in the diagnosis of cancer. 20, 21 The major limitation is garbage codes may have led to biased results. However, first, the proportion of relevant data consisting of garbage codes for Suzhou residents was less than 5% in the past decade, as most deceased individuals had, at a minimum, visited medical institutions and underwent clinical and laboratory examinations. Furthermore, we examined the impact of principal diseases particularly NCDs on LE. As more than 80% of the deaths in Suzhou were attributable to NCDs, we believe that garbage codes had little influence on the results.
Conclusions
Our findings indicate that individuals aged ≥65 years, who suffer from NCDs including cerebrovascular diseases, heart diseases, and respiratory diseases, have the greatest potential for improving LE. Furthermore, cancer among those aged 45 to 74 years contributed the most to the increase in LE between 2006 and 2015.
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